Background and aims-The benefit of 5-aminosalicylic acid therapy for maintenance of remission in Crohn's disease is controversial. The primary aim of this study was to evaluate the prophylactic properties of olsalazine in comparison with placebo for maintenance of remission in quiescent Crohn's colitis and/or ileocolitis. Methods-In this randomised, double blind, parallel group study of olsalazine versus placebo, 328 patients with quiescent Crohn's colitis and/or ileocolitis were recruited. Treatment consisted of olsalazine 2.0 g daily or placebo for 52 weeks. The primary end point of eYcacy was relapse, as defined by the Crohn's disease activity index (CDAI) and by clinical relapse. Laboratory and clinical disease activity indicators were also measured. Safety analysis consisted of documentation of adverse events and laboratory values. Results-No diVerences in the frequency of termination due to relapse or time to termination due to relapse were noted between the two treatment groups (olsalazine 48.5% v placebo 45%) for either colitis or ileocolitis. The failure rate, defined as not completing the study, was significantly higher in olsalazine treated patients compared with placebo treated patients for the overall population (colitis and/or ileocolitis: olsalazine 65.4% v 53.9%; p=0.038). Similar failure rates were seen for patients with colitis. A significantly higher percentage of olsalazine treated patients experienced adverse gastrointestinal events. Drug attributed adverse events were reported more frequently in the olsalazine treated group with gastrointestinal symptoms being causally related to olsalazine treatment (olsalazine 40.7% v placebo 26.9%; p=0.010). Back pain was reported significantly more often by the placebo treated group. However, serious medical events did not diVer between the two groups. Adverse events led to more early withdrawals in the olsalazine treated group than in the placebo treated group; thus average time in the study for patients in the olsalazine treatment group was significantly shorter than that of patients in the placebo group. Conclusions-Patients treated with olsalazine were more likely to terminate their participation in the trial than those taking placebo. This diVerence was not related to relapse of disease, as measured by CDAI and clinical measures, but rather was due to the development of intolerable adverse medical events of a non-serious nature related to the gastrointestinal tract. The gastrointestinal related events in the olsalazine treated group may be due to the diVerence in gastrointestinal status at baseline which favoured the placebo treatment group.
Sulphasalazine has been in use for almost four decades as a therapeutic and prophylactic agent for the treatment of inflammatory bowel disease. The sulphapyridine moiety is now known to cause the majority of the idiosyncratic adverse reactions of sulphasalazine whereas 5-aminosalicylic acid (5-ASA) is the therapeutically active moiety. [1] [2] [3] [4] In recent years several sulphapyridine free 5-ASA products have been developed, such as olsalazine and mesalazine. [4] [5] [6] Olsalazine consists of two 5-ASA molecules linked by an azo bond. Like sulphasalazine, the azo bond of olsalazine is split in the colon, releasing both 5-ASA molecules to exert local therapeutic activity. 6 7 Other formulations of oral 5-ASA use pH dependent coatings to release 5-ASA to the target tissue. 7 8 Sulphasalazine has been shown to be superior to placebo in preventing recurrence in quiescent Crohn's disease. 9 However, the role of mesalazine in the prevention of relapse in quiescent Crohn's disease is controversial according to published studies. [10] [11] [12] Olsalazine is a well tolerated maintenance agent for the treatment of ulcerative colitis. [13] [14] [15] The role of olsalazine in induction and maintenance of remission in Crohn's colitis and/or ileocolitis has not yet been evaluated.
This trial was designed to evaluate the prophylactic properties of olsalazine in comparison with placebo for maintenance of remission in quiescent Crohn's disease. This study was confined to patients with Crohn's colitis and/or ileocolitis. The trial was a randomised, double blind, parallel group study of 328 patients. Patients were treated with 2.0 g of olsalazine or 2.0 g of placebo daily for 52 weeks.
Methods
A total of 328 patients of either sex, aged 18 years or over with established Crohn's colitis and/or ileocolitis in complete remission were enrolled during February 1992 to January 1996 (demographic details are shown in table 1). Disease activity was monitored by the Crohn's disease activity index (CDAI) 16 for one month prior to randomisation. Patients were treated with olsalazine or placebo for 52 weeks. CDAI measurements including haematocrit and routine blood biochemistry were performed at the pre-study visit (−4 week), at the start of treatment (0 week), and at weeks 4, 13, 26, 39, and 52. INCLUSION 
CRITERIA
Patients aged 18 years or over with a diagnosis of Crohn's colitis and/or ileocolitis established radiologically and/or endoscopically and/or histologically within the five years before entry into study were included. All patients had a barium follow through/small bowel enema to assess the extent of small bowel disease. Patients in remission for at least one month prior to randomisation were included. Remission was defined clinically (as assessed by the investigator) and objectively by a CDAI score of less than 150. Written informed consent was obtained from all patients who participated in this study. EXCLUSION 
Patients were excluded from the study if they received steroid, azathioprine, or other immunosuppressive (other than 5-ASA) therapy one month prior to week −4 or during the study period. Other exclusion criteria included concomitant therapy with antibiotics for more than one month. Patients who were pregnant, intending to be pregnancy, or breast feeding, and those with clinically significant hepatic or renal insuYciency, strictures causing mechanical obstruction, fistulae, oral or symptomatic anal Crohn's disease, stoma or significant small bowel disease apart from terminal ileal disease, and patients with known hypersensitivity to salicylates were excluded.
Patients rejected at week 0 could be entered at a later stage if they met the inclusion criteria and none of the exclusion criteria. All patients entered but who were later found to have a CDAI >150 at visit 2 were withdrawn.
Data on all patients were recorded in case report forms (CRFs). An institutional review board responsible for assuring the rights and safety of research patients prospectively reviewed and approved the protocol.
TREATMENT REGIMENS AND RANDOMISATION

PROCEDURE
Patients recruited to the study were assigned to either olsalazine or placebo treatment according to a computer generated randomisation. Randomisation was performed in blocks of consecutive patients within each centre.
Olsalazine was administered as 250 mg capsules. The final maintenance dose of 2.0 g daily was to be established during a period of one month and was not changed thereafter. The full drug dose was achieved by successive dose escalation over an eight day period. Identical placebos were provided by Kabi Pharmacia. CONCOMITANT 
MEDICATION
No other active medication for Crohn's disease was permitted. However, other medications, including antidiarrhoeals agents such as codeine and loperamide, were recorded on the CRFs.
EFFICACY ASSESSMENT AND PRIMARY END POINT
The primary end point of eYcacy was relapse, defined by a CDAI score >150 or an increase in the CDAI score by 60 or more from the baseline score at visit 2 (week 0). Clinical relapse was defined as the need for additional therapy or for surgery: in exceptional situations where CDAI criteria were not fulfilled.
SAFETY ASSESSMENTS
Safety assessments were carried out in all recruited patients at weeks 0, 13, 26, and 52 and at the time of termination of the study. Parameters were routine haematology, biochemistry including serum urea/electrolyte, creatinine, bilirubin, aspartate transferase, and alkaline phosphatase, and urinalysis for protein and blood (sediment was measured if urine was positive for blood or protein).
STATISTICAL ANALYSIS
All analyses were produced using UNIX SAS version 6.09. The sample size was initially calculated for per protocol analysis of relapse rate assuming a placebo relapse rate of 35% (clinically important diVerence in relapse rate was defined as 15%). Analyses were performed comparing the olsalazine treatment group with the placebo group. Unless otherwise specified, these analyses were conducted with a significance level of 0.05 and the sample size needed 138 evaluable patients per treatment group.
For demographic/baseline data, the analysis included only treatment in the model and was a comparison of the two treatment groups. Categorical data were analysed using the 2 test. Continuous variables were analysed using one way ANOVA. The primary eYcacy assessment was a comparison between treatment groups using 2 tests of the frequency of termination due to relapse. In addition, time to termination due to relapse was evaluated using Kaplan-Meier curves and log rank tests. Adverse events were classified and coded using the World Health Organisation dictionary and were compared in the two treatment groups using Fisher's exact test. The protocol required that haematology and chemistry laboratory assays be compared at baseline (week 0) and change from baseline to weeks 13, 26, and 52 was analysed using the Kruskal-Wallis test.
Changes within treatment groups were tested using Wilcoxon signed rank tests.
Results
DISPOSITION OF PATIENTS
A total of 328 patients (placebo (n=161) and olsalazine (n=167)) were enrolled and randomised in this study. All patients except for one in the placebo group received the study drugs.
BASELINE DEMOGRAPHIC, QUANTITATIVE, AND QUALITATIVE VARIABLES Seventy one of 167 (42.8%) Crohn's disease patients in the olsalazine treated group reported having formed stools compared with 86 of 160 (53.8%) patients in the placebo treated group (p=0.049). There were more women in the olsalazine treated group but the diVerence was not significant. All other variables were comparable between the two groups (tables 1, 2). Mean age of the patients was 39.2 (SEM 1.1) years. The diagnosis of Crohn's disease had been established in these patients for 6.87 (0.56) years and had been in continuous remission for about 21 months prior to treatment. Furthermore, the average CDAI score was 57.8 (3.3), and patients had on average two bowel movements a day and 7 (0.65) liquid/soft stools in the week preceding the start of treatment. Ninety five per cent of patients enrolled in the study had colonic Crohn's disease and in 50% of these patients additional ileocaecal disease was present.
REASONS FOR TERMINATION OF STUDY DRUG
The three main reasons for termination were relapse defined by CDAI (25%), clinical relapse (10%), and intolerable adverse events (13%) (table 3). More patients in the olsalazine treated group failed to complete a 52 week treatment period than in the placebo treated group (olsalazine 65.9% v placebo 53.4%). The relapse rate was similar in the two treated groups but the frequency of intolerable adverse events was higher in the olsalazine than in the placebo treated group (19.8% v 6.2%, respectively). Mean time in the study was significantly shorter for the olsalazine treated group compared with the placebo group (olsalazine 27.8 (1.66) v placebo 34.6 (1.71) weeks; p=0.005).
RELAPSE RATE AND TIME TO TERMINATION DUE TO RELAPSE
The frequency of the relapse rate (monitored by CDAI and clinical relapse according to the site of disease-that is, colon and/or ileocaecal junction) was similar in the two treated groups (olsalazine 48.5% v placebo 45%). Furthermore, no diVerence was observed in the two treatment groups when the time to termination due to relapse was analysed for disease at any site (fig 1) .
TREATMENT FAILURE RATE
The overall failure rate was significantly higher in the olsalazine group compared with the placebo treated group in patients with colonic Values are n (%). 
Figure 1 (A) Time to termination due to relapse in patients with Crohn's ileocolitis and/or colitis receiving maintenance therapy with olsalazine or placebo. (B) Time to termination due to relapse in patients with colonic Crohn's disease receiving maintenance therapy with olsalazine or placebo. (C) Time to termination due to relapse in patients with ileocaecal
Crohn's disease receiving maintenance therapy with olsalazine or placebo. Crohn's and/or ileocaecal disease (olsalazine 65.4% v 53.9%; p=0.038). Furthermore, failure rate was also higher in the olsalazine treated compared with the placebo treated group in patients with ileocaecal disease (olsalazine 67.9% v placebo 54.8%; p=0.095) and colonic disease alone (65.4% v 53.6%; p=0.035).
ADVERSE EVENTS
The majority of adverse events reported in the two treatment groups were mild to moderate in severity (table 4). The frequency of gastrointestinal related adverse events was significantly higher in patients treated with olsalazine compared with placebo (olsalazine 40.7% v placebo 26.9%; p=0.010). Diarrhoea frequency was 25.1% in the olsalazine treated group compared with 12.5% in the placebo group (p=0.005). However, general body systems related adverse events such as backache were reported to be higher in the placebo group compared with the olsalazine treated group (placebo 3.1% v olsalazine 0%; p=0.02). There were no serious adverse events related to the study medication.
Discussion
There was no diVerence in the frequency of termination due to relapse or time to termination due to relapse between the two treatment groups for either colonic Crohn's disease or ileocolitis. Thus this study did not support the use of olsalazine (2 g/day) to maintain remission in patients with Crohn's colitis and/or ileocolitis. In randomised studies mesalazine has been shown to be superior to placebo in maintaining remission in inactive Crohn's disease with ileal disease. 17 Florent et al studied endoscopic recurrences after curative resection for ileal, colonic, or ileocolonic Crohn's disease. 18 Endoscopic relapse rates were 50% and 63% for the mesalazine (Claversal) and placebo groups, respectively. In this study there was a slight trend towards greater eYcacy of mesalazine compared with placebo.
Thomson et al compared mesalazine (Mesasal/Claversal, 5-ASA) 1.5 g twice daily with placebo for maintenance of remission in 286 patients with Crohn's disease. 19 The relapse rates of Crohn's disease were similar for up to 12 months in both the 5-ASA and placebo treatment groups. Furthermore, this study found no significant diVerences in those patients with Crohn's colitis or ileocolitis, or in those with ileitis with respect to relapse rates between the two treatment groups. 19 Similar findings were noted in our study with the use of olsalazine 2.0 g/day compared with placebo; however, patients with ileal Crohn's disease alone were not studied.
An earlier study by Gendre et al demonstrated a significant benefit with the use of slow release mesalazine (Pentasa 2 g daily) in maintaining remission in Crohn's disease compared with placebo. 20 The incidence of side eVects was similar in both groups. Modigliani et al have also demonstrated the usefulness of mesalazine 4 g daily as maintenance therapy in steroid induced remission in Crohn's disease patients compared with placebo. 21 More recently, in a multicentre placebo controlled study, 25% of patients with Crohn's disease maintained on mesalazine 4 g daily relapsed compared with 32% in the placebo treated group. 22 A significantly reduced relapse rate was seen with mesalazine only in a subgroup of patients with isolated small bowel disease (mesalazine 22% v 40% placebo; p=0.02).
A recently published meta-analysis of 15 randomised controlled trials adjusted for confounding variables showed that mesalazine maintenance therapy significantly reduced the risk of symptomatic relapse of Crohn's disease. The benefit was mainly observed in the post-surgical setting, in patients with ileitis, and with prolonged disease duration. 11 It is clear that olsalazine is not beneficial in Crohn's colitis and ileocolitis as evidence of side eVects may be limiting. It is conceivable that gastrointestinal adverse events may be masking an occult beneficial eVect on the disease process. However, based on the results of this study, olsalazine therapy could not be recommended for patients with Crohn's colitis/or ileocolitis.
In this study we have demonstrated that olsalazine at a dose of 2 g/day is not superior to placebo in maintaining remission of colonic or ileocolonic Crohn's disease. This is in contrast with the established therapeutic eYcacy of this drug in ulcerative colitis. While 5-ASA derivatives have been shown to influence the course of Crohn's disease, the dose and nature of the delivery vehicle are important in determining outcome. The high rate of adverse events with olsalazine in the Crohn's disease cohort clearly limits potential eYcacy in the maintenance of remission of this condition. 
